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Introduction
Alcohol abuse has substantial negative social and economic effects. One particular issue concerns the negative effects of alcohol dependency on productivity and individual success in the labour market. As a response to this, there have been many examples of policies attempting to reduce the harmful effects on productivity arising from chronic heavy alcohol consumption by employees. One well-known example is Michael Gorbachev's attempt to raise productivity in the Soviet economy by raising the price of alcohol in order to reduce alcohol consumption in the mid 1980s. In the US and in some Scandinavian countries, the consumption of alcohol was completely prohibited during the 1930s. And still today, a state run monopoly is the only legal seller of alcohol in Finland, Sweden, and Norway.
Despite the potentially very large negative effects of alcohol abuse on productivity and the employment potential of the individual there is surprisingly little research done on the issue.
And although there are a few studies using Canadian, UK, and Australian data, the bulk of the available research concerns the United States only. One likely reason for why more research has not been done on this topic is that data on alcohol consumption rarely are found in those datasets that economists use. This is particularly true for data on alcohol dependence that is not based on self-reported measures of alcohol consumption.
In this paper we investigate to what extent alcohol dependence affects labour market success in terms of the probability of full time employment, for men and women in Finland. We use information from a new, comprehensive Finnish population health survey, the "Health 2000" dataset. A unique feature of this dataset is that it contains, in addition to the more conventional measures of alcohol consumption and alcohol abuse, individual laboratory measures of markers of heavy alcohol consumption, such as HDL-cholesterol, and gamma glutamyltransferase. The data set is also very rich in terms of information on health and other background data, that potentially can be used as instruments to overcome the potential problem of alcohol dependency being endogenously determined, that is, being more or less related to other characteristics of the individual. Another strength of the data is, of course, that it has only recently been collected. Furthermore, the Finnish case is also currently of special interest, as the high alcohol taxes have been reduced somewhat in anticipation of Estonia's entry into the European Union on the 1st of May, 2004. The major reason for the tax cut is to limit the amounts of cheap alcohol imported from Estonia by Finnish residents. Despite of this policy measure recent figures reveal that alcohol consumption has increased sharply in Finland, which in turn increases the risk of the occurrence of problem drinking and possibly productivity losses.
Previous research
The existing literature on the relationship between alcohol consumption and success in the labour market can be divided into two groups based on how alcohol consumption or alcohol dependency has been measured. In the first group of studies researchers have used selfreported amounts of alcohol (i.e. how many drinks a person has consumed during the last week or a similar measure) to explain various measures of labour market success, most often in terms of some measure of wages. In the second, smaller group of studies, some more medically oriented measure of problem drinking, such as alcohol dependence or alcohol abuse, has been related to labour market success.
In the first group of studies, the aim has mostly been to estimate some kind of Mincer-type earnings equation, with alcohol consumption as one of the explanatory variables. The fundamental problem in such studies is that alcohol consumption and earnings may be jointly determined. In most cases, researchers have attempted to overcome this problem by either employing instrumental variable techniques, or incorporating Heckman-style selectivity terms in the earning regressions. In both these techniques, instruments that are uncorrelated with labour market success but correlated with alcohol consumption are needed. Several different instruments have been used in these attempts. One strand of the literature has used long-term, non-acute illnesses, such as asthma or diabetes as instruments (McDonald and Shields, 2001 ).
The reasoning is in this case that these illnesses inhibit drinking to some extent, but are not severe enough, in a statistical sense, themselves to affect labour market success. Another approach has been to use information on alcohol habits or alcohol dependency of the parents (e.g. Mullahy and Sindelar, 1996) . Indeed, there is a large body of medical research showing that the probability of developing alcohol dependency is influenced by hereditary factors (Nestker, 2000) . However, it is not clear whether such an instrumental variable strategy always will be successful, as numerous factors from being raised in a family with an alcohol dependent individual probably influence the children's work. Thus, it is quite possible that parental alcohol dependency may be related to children's labour market success independently of drinking. A third approach has been to use indicators of a more macroeconomic type, such as differences in alcohol taxes between regions in a country, which affect alcohol consumption but not necessarily labour market success (e.g. Barrett 2001). Finally, Heien (1996) and Hamilton & Hamilton (1997) both used measures of religiosity as instruments. Thus, it is possible that religious individuals drink less, but they are doing as well as everybody else on the labour market.
In general, the results in this literature indicate that there is a non-linear relationship between labour market success and alcohol consumption, such that moderate drinkers have higher wages than teetotallers and higher wages than those who consume large quantities of alcohol (French and Zarkin, 1995 , Heien 1996 , Hamilton and Hamilton 1997 , McDonald and Shields 2001 , and Barrett 2002 . Some studies however, find no penalties for heavy drinking, (Zarkin et al. 1998) , while others find no evidence for benefits in terms of labour market success from moderate drinking over abstinence (Bryant et al. 1992) 1 . Interestingly, these results on the positive labour market effects of moderate alcohol consumption are reminiscent of recent medical studies that have reinforced the consistent finding of a J-shaped inverse association between alcohol consumption and cardiovascular disease morbidity and mortality, primarily due to an association between alcohol consumption and coronary heart disease. Epidemiological studies are surprisingly consistent in showing that light to moderate alcohol intake has an inverse association with the risk of cardiovascular disease morbidity and mortality compared with those who do not drink at all. The depth and width of the J-shaped inverse association is largely dependent upon the underlying lowered risk of coronary disease. Alcohol likely reduces the risk of cardiovascular disease through increases in plasma high density lipopro- The other group of studies use some kind of indicator of alcohol dependency or alcohol abuse in order to investigate its effects on labour market success. In most cases, this indicator has been constructed with the help of data obtained by a professionally designed survey instrument, typically the Diagnostic Interview Schedule (DIS). This survey instrument consists of a series of questions on symptoms of alcohol consumption, and if the interviewee has a significant number of symptoms he or she is classified as being alcohol dependent. These measures have otherwise typically been used by psychiatrists in clinical settings. Thus, this type of research focuses more on the disease perspective of alcohol dependency. Indeed, in some of the studies in this category, alcohol dependency is treated as exogenous to labour market success (Mullahy and Sindelar, 1991, 1993) . Other studies, (Kenkel and Ribar, 1994, and Mullahy and Sindelar 1996) , treat alcohol intake as endogenous and use instrumental variable techniques similar to those described in the previous section. It should be noted that no study conducted outside the USA or the UK has used these kinds of survey instruments as measures of alcohol dependency in order to investigate the labour market effects of alcohol dependency.
These UK and US studies find in general that alcohol dependency is associated with substantial labour market penalties, in the form of lower wages, higher unemployment, and lower rates of labour market participation (Kenkel & Ribar 1994 , Mullahy and Sindelar 1991 , 1993 , 1996 , MacDonald & Shields, 2004 . In addition the results of theses studies indicate that one needs to differentiate between "direct" and "indirect" effects of alcohol dependency. Thus it seems that alcohol dependency not only directly affects labour market success, but it also affects labour market success because alcohol dependent individuals, for example, tend to have less education, which in turn affects success in the labour market. There also seem to be gender differences in this respect, as the indirect effects of alcohol dependency seem to be more important for women than for men (Mullahy and Sindelar 1991) .
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Theoretical framework and empirical approach Since Grossman (1972) , measures of individual health status have been included in models of labour market success. In the basic framework, typically earnings or the probability of being employed is modelled as a measure of labour market success and as a function of human and health capital variables:
where y is some measure of an individual's labour market success, H is a measure of an individual's health capital and K is a measure of an individual's other human capital. Obviously, better health and greater human capital are both assumed to improve an individual's labour market success. In our case, the health capital variable can be thought of as consisting of two parts, one of which is alcohol dependency and alcohol-dependent health problems and the second is other health capital.
In this paper we estimate, guided by the theoretical considerations just presented, models of the following type:
where i y is a measure of the labour market success of the individual i, α is an intercept, i ALC is a measure of whether the individual is an alcohol dependent individual or not, i X is a vector of human capital, health, and other control variables that may affect labour market success, and i ε is an error term. β and δ are parameters to be estimated. Because in this study we investigate whether alcohol dependency affects an individual's propensity to be employed or not, the dependent variable is binary, and consequently, equation (2) will be estimated by limited dependent variable (probit) methods 2 .
Clearly, it is not unlikely that the health capital and human capital of an individual are correlated. Thus it is possible that, for example, alcohol dependent individuals acquire less human capital in terms of education than do non-alcohol dependent individuals. In the empirical investigation to follow, we acknowledge this fact by looking at both the effects of alcohol dependency on labour market success holding measures of human capital and health capital constant, and the "total" effects of alcohol dependency where these measures are not held constant. A priori, one would expect that controlling for human capital and other health indicators decrease the effects of alcohol dependency.
A further aspect concerns the possibility that our alcohol dependency measure is not exogenous in equation (2) success. This approach is also used in this paper.
Data
This study is based on the "Health 2000" population survey dataset 3 . This dataset has been constructed in order to give a comprehensive picture of the health and functional ability of the working-age and old-aged Finnish population. The basic dataset comes from a random sample of 10 000 individuals from the entire country, and the information has been collected during lation. A total of 15 certainty strata (the 15 largest towns) were first formed as clusters with probability of one. The remaining 234 clusters were then divided into five regional strata, covering the whole (mainland) Finland. A total of 65 clusters were drawn from these strata by systematic PPS sampling with inclusion probabilities proportional to the size of the target population in a cluster. Thus, the total number of strata and first-stage sample clusters was 20 and 80, respectively 4 .
The second-stage sample (about 8,000 people aged 30 years or over) was allocated proportionally to the strata. People aged 80 or over were over-sampled with a double inclusion probability relative to the younger age groups. Finally, individual persons were selected from each stratum with systematic sampling from an implicitly stratified frame register. About 88% of the sample persons were interviewed, 80% attended a comprehensive health examination and 5% attended a condensed examination at home. The most essential information on health and functional capacity was obtained from 93% of the subjects.
Of course, estimation without taking into account the sampling structure of the Health 2000 dataset makes it possible that the estimates are biased. Consequently, in all estimations in this paper, the sampling structure has been taken into account by using appropriate survey estimation methods.
An advantage of the Health 2000 dataset is that it is extremely rich in information on health status and health behaviour of the individuals. The dataset not only contains very detailed information on individual drinking behaviour, but also data on medically verified alcohol dependence (i.e. alcohol dependency as it is defined in the SCID-II classification, Fogelson et al.
1991
) and clinical measures of markers of heavy alcohol consumption, such as HDLcholesterol, and gamma glutamyltransferase. However, it is less complete concerning labour market information. It is not, for example, possible to estimate earnings equations, as information on individual wages is not available in the data. See Lehtonen et al. (2002) for a more thorough description of how the Health 2000 dataset has been constructed most important explanatory variable. An individual is considered to be alcohol dependent if he or she fulfils the ICD-10 (World Health Organization, 1993 diagnostic criteria for alcohol dependency). As can be seen from table 3, some 16% of the men and some 4% of the women in our sample are classified as alcohol dependent. These numbers are similar to those reported in Mullahy & Sindelar (1996) for the US. In their sample of 25-59 year olds, 15% of men and 5% of women were classified as either alcohol dependent or having abused alcohol.
Gamma glutamyltransferase (GGT) are what in medical terms is called a marker of heavy alcohol consumption. A raised level of GGT may indicate heavy alcohol consumption, but it may also be due to other factors, such as obesity, diabetes, or liver disease caused by something other than heavy drinking (for example hepatitis). There are two reasons why an economist may be interested in these markers of heavy alcohol use. First, they are laboratory test results, and are not subject to errors of memory or conscious manipulation of responses.
In contrast, it is well known that self-report measures of drinking may suffer from underreporting, particularly by heavy users (Allen et al. 1995) . Second, the measure is potentially useful as an instrument which is correlated with alcohol dependency but not necessarily with labour market success.
The other health-related variables are more straightforward. The self-reported health status differs, as may be expected, between age groups with older individuals having worse selfreported health on average. In the data there is also information about the childhood experiences of the subjects. Some 11% of men and some 12% of women report that one of their parents had alcohol problems. On the other hand, only around 1% of men and around 2% of women report that their mothers had alcohol problems. This variable is also potentially valuable as an instrument. We also have information on whether the individuals suffer from asthma or diabetes. Table 3 show that 6% of males and 9% of females have asthma, whereas between 4 and 5% of males have diabetes, and slightly more than 3% of females have diabetes. Older individuals suffer more often from diabetes than younger ones. In the 50-65 year old group, almost 7% of males and over 10% of females have diabetes. As was already mentioned in section 2, these variables have been used as instruments before in this context. The variable "never goes to church" is not really a health related variable, of course, but this dummy variable can potentially serve as an indicator of an individual's religiosity. And as already explained, this information may be useful as an instrumental variable. Some 53% of men and some 37% of women never go to church. Older individuals on the other hand, are more likely to attend church, as only 46% of men and 30% of women between 50 and 65 never go to church.
Before proceeding, we also briefly scrutinise the variables concerning labour market status, marital status, and other background characteristics. 70% of men aged 30-65 years work full time. The number for women is not surprisingly lower at 60%. Older individuals have lower probabilities of being employed full time. Education levels are higher on average for younger individuals. 25% of men and 23% of women aged 30-65 have tertiary education (according to the ISCED standards), whereas the numbers for the 50-65 year old group is 22% for men and 17% for women.
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The correlation between alcohol dependency and employ-
ment in Finland a) Some age-related considerations
Before turning to econometric estimates of the effect of alcohol dependency on employment, it is useful to consider some simple statistics concerning the probabilities that alcohol dependent individuals and not alcohol dependent individuals are employed full time per gender and age. Earlier research (Mullahy and Sinderlar 1993) has found that there are important lifecycle changes in the probability of full-time work for alcohol dependent individuals. They found that among individuals 20-29 years old, alcohol dependent individuals have a higher probability than non-alcohol dependent individuals of having full-time work. For individuals 30-60 years old, alcohol dependent individuals had a lower probability of full-time work than not alcohol dependent individuals. In the oldest age group, those aged 60-64, alcohol dependent individuals had again a higher probability of being in work full time. They suggest that this finding may be explained by the fact that alcohol dependent individuals drop out of school at an earlier stage, which may explain their higher probability of work at younger ages.
As non-alcohol dependent individuals have acquired more human capital they have a higher probability of being at full-time work later in life. Non-alcohol dependent individuals also earn higher wages and accumulate more wealth. This enables non-alcohol dependent indi-viduals, on the margin, to retire earlier, which would explains their lower probability of being in full-time work at higher ages. 
b) Econometric estimates of the probability of full-time work
In line with previous research in the field (Mullahy and Sindelar 1991, 1993), we start by presenting some baseline estimates of the relationship between labour market status and alcohol dependency (i.e. of equation 2), where potentially important correlates of alcohol dependency have been omitted (Table 5) . In this way, the coefficient of our alcohol dependency dummy is allowed to absorb the impact of these correlates, to the extent that these effects are present. As we can see, this "full" effect is some 21% for men and some 16% for women aged 30-65.
These effects can be compared to those of Mullahy and Sindelar (1991), who report that for a sample of 30-59 year old males alcohol dependency reduces the probability of full time work by 11%, and for a similar sample of females by 19%.
We also consider a subsample of 50-65 year olds (columns 2 and 4), and a sample of 30-49 year olds. As can be seen, the results vary somewhat according to which age group is chosen, but there is no clear message. For women the coefficient for the older age group is larger than for the younger, but the opposite is true for males.
In table 6 we introduce more human and health capital variables into the vector of explanatory variables (Table 6 refers to results for males only). These variables are likely correlated, and potentially associated with alcohol dependency. As we can see, the coefficient for the alcohol dependency dummy variable shrinks considerably when these additional covariates are introduced. In column 6, the most restrictive specification, the effect has shrunk to 16%. The effects of the other human and health capital variables are unsurprising. Men possessing secondary and tertiary education levels are more likely than men with only a primary education to be employed full time. Men who are not married and have never been married are less likely to be employed full time. And finally, the better an individual's self-reported health is, the larger is the probability of full-time work. Table 6 shows the same exercise for women. All in all, the coefficients are somewhat smaller than those for men in table 6. As in the case of males, the coefficient for the alcohol dependency dummy variable shrinks when we introduce health capital variables. For women, the effects of the other human capital and health variables on the probability of working full time are relatively straightforward. Women with more education are more likely to be employed full time. Women with more children are less likely to be employed full time. And finally, having bad health is associated with a lower probability of being employed full time.
c) On the potential endogeneity of alcohol dependency
A question of major interest in a study like this is the potential endogeneity of alcohol dependency. Thus, it possible that the results reported in tables 6 and 7 are biased owing to the fact that our alcohol dependency measure might be correlated with the error term in equation (2). As already explained in section 3 it is possible to test for the endogeneity of our alcohol dependency dummy variable in a limited dependent variable setting by using the Smith & Blundell (1986) method. However, before doing that, we checked whether our candidates for instrumental variables, parents' alcohol problems, asthma, diabetes, religiosity measured by whether or not the respondent never goes to church, and the log of GGT have any power in explaining why someone is categorised as being alcohol dependent. This test was done by including these instruments, separately, in probit regressions where the dependent variable is alcohol dependency. As can be seen from table 8, parents' alcohol problems, asthma, nonreligiosity, and GGT are significant for men whereas only parents' alcohol problems, and GGT are significant for women. For men the role of the asthma dummy variable, however, is surprising. A priori, we had expected it to be negative, as having asthma perhaps should limit an individual's drinking, and therefore decrease the risk of alcohol dependency. However, it is possible that this positive association has to do with the fact that smoking and drinking are correlated. Alcohol dependent individuals smoke more than non-alcohol dependent individuals, and smoking may increase the risk of asthma. However, because of this result, the use of asthma as an instrument seems suspicious, and it is therefore excluded from the subsequent analysis.
We then go on to test for the potential endogeneity of the alcohol dependence by the Smith and Blundell (1986) method. As instruments we use those variables that were significant in the above mentioned probit regressions. The results can be found in table 9. For both men and women , it looks like that we cannot completely dismiss the idea that alcohol dependence may be endogenous, as the prob-values for GGT is around 0.05. In addition, it is clear that using parental alcohol problems as the instrument, alcohol dependence is endogenous in the case of men.
In order to account for the potential problems in relation to the alcohol dependency variable in the probability of work equation we run bivariate probit models, where one equation explains the probability of being in full-time work and the other the probability of being alcohol dependent, and letting the error terms be correlated (see MacDonald and Shields 2004 for a similar approach). In order to identify the alcohol dependence equation, we use the instruments described in the previous section. The instruments were used is separate regressions.
Indeed Angrist et al. (1996) argue that the only effect an instrumental variable regression consistently estimate is the average treatment effect for those who change treatment status (e.g.
become alcohol dependent because they comply with the assignments to treatment implied by the instrument(s)). This is referred to as the "local average treatment effect" (LATE). As MacDonald & Shields (2001 point out, different instruments may provide very different estimates of the effect of alcohol dependence on the probability of work. Thus, a sound research strategy is therefore to use several alternative instruments in order to test the robustness of the results.
The results of these regressions can be found in table 10 5 . For men, we can see that the effect of alcoholism is substantially larger when controlling for endogeneity. Interestingly, the three 5
Note that owing to computational reasons, we have not corrected these estimates for the effects of survey design. However, correcting for survey design will likely only affect the estimates marginally. In table A1, we have compared the results from table 6, with the same estimates without correcting for survey design. And the differences are not big, particularly regarding the coefficients. different instruments give somewhat similar results, and the marginal effects indicate that the effect of alcohol dependency on the probability of being in full time work is minus 20-25%, which is larger than the effect reported in table 6. It should be noted however, that none of the results are significant at conventional levels (although relatively close), and these results should accordingly be treated with caution. For women, the negative effect is larger, once endogeneity is accounted for, some minus 40-50%.
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Concluding remarks
In this paper we examine to what extent alcohol dependent individuals underperform nonalcohol dependent individuals in terms of employment probabilities in the Finnish labour market. In order to do that, we use data from the Health 2000 dataset, a major new collection of information about the health and functional ability of the Finnish adult and older-aged population. We measure alcohol dependency not by self-reported alcohol consumption, but by alcohol dependence, a criterion determined by a professionally designed survey instrument.
Our results indicate that both men and women face substantial labour market penalties owing to alcohol dependency. Treating alcohol dependence as an exogenous variable, we find that alcohol dependence is associated with a decrease in the probability of working full time of around 15% for men and 13% for women. However, accounting for endogeneity increases the negative effect to some 20-25% for men and to some 40-50% for women.
There are two obvious avenues for further research in this field. First, the effect of moderate alcohol consumption on labour market success should be investigated to a greater extent. In the existing literature, it has usually been found that moderately drinking individuals fare better on the labour market than teetotallers. However, the reasons for this have not been yet fully established. One hypothesis that should be tested further is whether the relative misfortune of abstainers on the labour market is due to the fact that they are former alcohol dependent individuals who have quit drinking completely, and have problems on the labour market owing to this. Second, alcohol dependency should be related to other labour market outcomes, most importantly individual wages. Such studies will give us a more refined picture of the consequences of alcohol dependency. Note: The reference category for the education dummy variables, the marital status dummy variables, and the health dummy variables are "primary education", "married", and "bad health", respectively. *. Otherwise, see notes to table 5. Note: Dependent variable: probability of being alcohol dependent. Rows show the coefficients of separate regressions using the instruments indicated in column 1. Regressions also includes controls for age, education, marital status, and self-reported health status. ** indicates significance at the 1% -level, * indicates significance at the 5%-level. 
